The Global Lung Initiative (GLI) Task Force published references for spirometry derived from data collated from a large population of healthy individuals aged 3-95 years, from 26 countries [1] . However data from French children were not included in these equations and external validation of the references is recommended [2] . Our study's aim was to compare z-score values and distributions obtained using the references of ZAPLETAL et al. The study received approval from the institutional ethics committee (reference 98/23) and, from September 2006 to November 2007, was explained to the children from four schools in the Nord-Pas de Calais region of northern France and their parents to obtain their written informed consent. The presence of underlying respiratory disease was assessed with a questionnaire completed by a parent of each child: 500 children without parent-reported respiratory disease or chronic disease affecting lung function (all Caucasian) were recruited. 58 children were excluded: active smoking: n=2; respiratory infection in the month preceding the spirometry: n=51; pre-schoolers unable to perform at least two acceptable maximal expiratory flow-volume curves: n=5. Excluded children were older (9.91±3.30 years versus 8.32±3.24 years, p<0.001) and taller (138.4 ±20.61 cm versus 130.3±19.73 cm, p=0.004), but their body mass index z-scores (0.32±1.37 versus 0.39±1.29, p=0.70) and the percentage of boys (39.7% versus 48.6%, p=0.20) were comparable to those of the 442 asymptomatic included children (3.0-14.8 years of age).
proportions of children outside the limits of normality far exceeded 5% (5.9-29.3%) for each of the respiratory indices (table 1) . No significant difference between boys and girls was observed. Considering the age classes, a larger proportion of pre-schoolers had a FEV 1 <LLN (15.9% versus 2.7% of school-age children, p<0.001) and a larger proportion of pre-schoolers had FEV 1 /FVC ratios <LLN (23.5% versus 1.4% of school-age children, p<0.001), while no difference was observed for FVC (9.7% of pre-schoolers had a FVC <LLN versus 6.3% of school-age children, p=0.52).
Using the GLI-Ref, z-scores for all indices were significantly different from z-scores obtained using Zap-Ref, whatever the sex (table 1) with FEV 1 , FVC and FEV 1 /FVC ratio absolute z-score values that were closer to zero (corresponding to a perfect fit of the reference to our sample). A lower proportion of subjects in each group fell outside the limit of normality (<LLN or >ULN). Comparing the age-classes, though a larger proportion of pre-schoolers had indices <LLN compared with school-age children (FVC: 4.4% versus 0.3%, p=0.002; FEV 1: 7.1% versus 1.1%, p=0.003; FEV 1 /FVC ratios: 6.1% versus 1.8%, p=0.004), the proportions outside the limits of normality were nonetheless smaller using the GLI-Ref than with Zap-Ref. [10, 11] . GLI-Ref values were also found to be applicable to healthy populations that included children, namely Australian subjects aged 4-80 years [12] , multi-ethnic English children [13] , sub-Saharan African children [14] and Norwegian adolescents [15] . The fitting improvement observed with the GLI-Ref was particularly marked in our pre-schoolers with fewer pre-schoolers having an FEV 1 or an FEV 1 /FVC ratio below the LLN (7.1% and 6.1%, respectively, versus 15.9% and 23.5%, respectively, compared with Zap-Ref ) and these proportions were closer to 5% (5% of observations below the fifth percentile defined by a z-score of −1.645 corresponding to a perfect fit of the reference to our sample). However, in our healthy population, a FVC <LLN was observed in fewer healthy boys and girls (1.0% and 2.0%, respectively) while the proportion with an FEV 1 /FVC ratio <LLN was observed in 1.1% of healthy boys. The SDs of z-scores were 0.84 in boys and 0.89 in girls for FEV 1 /FVC ratios indicating a greater homogeneity of these parameters in our population. Accordingly, the LLN for these indices in our population may need adjustment to a slightly higher level (for FEV 1 /FVC in boys to −1.233 z-score and in girls to −1.400 z-score). Though the GLI-Ref provided a good fit on data from sub-Saharan African children [14] , the authors also observed that, owing to a relatively low scatter, the 5th percentile corresponded to −1.3 z-score in boys and −1.5 z-score in girls; cut-offs that are similar to those calculated in our population.
The strength of our study is that this assessment of the GLI-Ref on a contemporary sample of the population of northern France was performed on a sample of sufficient size (>150 subjects of each sex) to make a reliable evaluation of the applicability of reference values for spirometry [16] . Our study also included pre-schoolers, hitherto obtained by only one previous study [12] .
In conclusion, our study shows that the GLI-Ref for spirometry better fit a contemporary sample of the healthy French population of Northern France than Zap-Ref, with fitting improvement being particularly prominent in pre-schoolers. However, for some indices, the LLN in our population may need adjustment to a slightly higher level. 
